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Problem to be solved: To provide a peptide, polynucleotide, recombinant vector, cell and virus having 
/A1 integrin-activating action as well as a medicine such as a /A1 integrin-activating agent containing 
the same as an active ingredient, and an agent for enhancing cell adhesion to extracellular matrix by 
activating /A1 integrin. 

Solution: Disclosed is a peptide comprising a specific amino acid sequence and having /Al integrin- 
activating action. The peptide and a polynucleotide encoding the peptide, etc., are useful for a /Al 
integrin-activating agent, a cell adhesion enhancer, a wound-repairing agent, a differentiation inhibitor of 
adipose cell, an obese-preventing agent, an obese inhibitor, a cell death inducer, an anticancer agent or 
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w^^ia^^ti&T^ymm^^ti^rf-Y {fit, mm^2iz^ti^r 

[|f*J«2] 
[ff*iI3] 

[«»] 

lif**! 1 -3 CDV vfftjHcSe^Tf- F £ 3- F~f Stf 1 !; J ? F , Xli*«« 
[11*315] 

!t*if4 tC|g»^ U ^ ? F £ W-f § fflSt*A? 
[ft**] 

H WB. 
[ffi*If7] 

WsftiflSfciaK^fflM^^^^-^A^tL. iffll&fcjffitetiit tri 011*311-3 
ll*Hl-3<7)V^-m^fciBt50^rf-F\ »M4tfE^04fJ5^1^5j-f-F\ it* 

[WOT] 

[ff*lfl0] 

|f*3ll-3c7)V^-f^H3E«<7j^r-f F\ ff*II4^friac7)^U^^^^F, if* 
il 5 teBttOfflSU^ * - , if *ffl 6 tfclMflS, &V'ft*3S 7 izim^A >ix 

rn~-7i>*t>mtizmitt: 1 xii2jyj:*ss*#t ixsn-rmmmmi 

[ft*Hll] 

ft*Jll-3<?)V^n.^iaK^7'f-K, »*JS4tlEttco^U5 7l.^f-F, It* 

mm. 

[ft*Wl2] 

ft*)Sl-3cov^^H;IEW^7"f-F. H$«4fciBa<9!tf'Jj^M-*F\ ||^ 

asKiaa^fflsii^^-, it*ii6tfe«^«. js.t/it**7t«w^^;kx^ 

^£^-7'*^ilim&«£ lX(±2CU:fl«*iJ-f: LT£#t&IEif«ffiX« 
[«*JI13] 

W*Jll-3«^-fnMclB«o^7°f-F, |f*3l4H^i<?)*r'J3r^V^F\ If* 
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[if #114] 

Arg-Gly-Asp {RGD)Wft*tth^7+Y**h&ttt*Zk*^tthmi 
[fS*«17] 

Arg-Gly-Asp (RGD ) ffl$*tth^7*Y*Zk\Z.&tttZt*:WgLt~thm!. 

uw#* 2 1 fcssiiiT s y wen - 1* t $ & & i t mm t 

sns?h v b y * 9 x & § & fcurtrr & 1 1 ft»Si t -t imm 1 8 £ta«offiJwi$'j . 

7 4 rn*^f-yafti4^**7 * :/n*?^yft£ £>fc^nr&i t Wmtlrm 

nmamm^n Lxmmmmmtmmmmixh^x , 
%Mf7 < 7ti*7i->£mmt Lx^tmmm, 

[0001] 

^ y y z^mtf mm, 0 i -f >-r^ y >-£*stt4tf s it t ± "3 , «?hv h y v ? 
^tc*rrs*tiwas**^5frr -susm immi mmmMMmm, mm^mL mm 

[0002] 

(GetiBank Accession No. NP.002151 ) 01231— 1236#gi97 $ JWUM^^tt^Tf- 
K thi^f*y>-C (GenBank Accession No. NP_002151) C51218— 1238 

^nT^/mmfrk?s:l^T^bb^htlX^ht>K c\cr>£o%f}l-4>f7Vy* 

Sffi-ffc-f s^f - F(±. i9 1 -y >wj y^Lxmwmm^ b y ^ ecm > 
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[ftffcfclttl] *SM2 0 0 1-21389 8#£ffi 
Biochemistry 2002 , 41, 3270-3277 

[0003] 

mm, #Eflc, £*Lfet«3WEj)"tl,T*fr*-J6. (SHyf 

[0004] 

#3£H8#ii. E*J#^ 10-20 fc^StLS 7 5 7 M0W»&&*'*7 , f- K« 5 *> . 12 
^j#^l 0-1 5{^§tl|.TSySiE^I*'^4^rf-H^ t Ni*(7)T^>-yC < 
GenBank Accession No. NP.002151) «L218~1238#i£97 5 7fSK?iJ#>£>3r£^.7°f- K 
(OT r TNI II A2 j fc«rf4. I^I##2#iD cOC5Wfc^f-f y (C) H«Uc 
^Tf-H (£#&-§■ 9 t|HI«K;jS 1 -f VT^'J^Ste-feU IE?iJ#g-l 6-2 0 

[0005] 

[0006] 

^2 1 eS8*L47S/WEWi6i»feW^^- K* 84H ! fflBfc*Sr&U:MAP (JUT. 
r (rgd) a j tftts. ) , fcfcWi, 7^yn^fy ^fif^^n*? 

*y ) 1 1 «> t^s^aiaf^ffl^ *s ; 1 t ± mmmmx < imvz &zt 

[0007] 

ft. 

[0008] 

7"f-Hf±, ARtf. Wm3-8<D^i'hMZK%ii&7$JMEm^i-&'<Tl-V 

[0009] 

^^sffi^jtfflaw^sie?ij&*t-i. * vz? § . 

[0010] 
[0011] 



[0012] 
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[0013] 

fit LT^Wf s . 

[0014] 

*f--b\ mm, m^j)vxfrt>t£hy)v~yfrmutihmmix 

[0015] 
[0016] 
[0017] 

bsw.'W--, fflKL av'^^;^!&^^s^-r*^ig«m^fe»^ixii2iy± 

[0018] 

Arg-Gly-Asp (RGD) E^lTf (Vita. lfc*Sfl$ 

[0019] 

wmti??-. mm, sx/w frzfrttirnr-ytr 
mimmmixii2&_t^mtti:ixmi-z>„ ^mmmrnmn, Arg- 

Gly-Asp (RGD) g£M&iTf &"<.7^ F E5f*^2 1 {CSSfUTS /IS 

fefc^Twrti^. aft, *fgSHfcffiSSHI*S»J. £fi*7-f:A3*^V£3S> 
[0020] 

[0021] 

[0022] 
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[0023] 

>s i -i >t?* ] j y^mtim^^ti^y°i- f\ * ? y;tf- f , 
-f y-r ^ u y^stt-ftts^y, /9 1 4 y^u y s-JSttets £ t ■? , awv t- 

J 'v^M^£fflM«£ii3£T&m8'L ft£S0*L MfM#€«JM, JIESHHSWJ 
, M»EiMM, S»»|, 7n*?^y£*3Mi 

[0024] 

KJfi^ffJffiSt/^MMfc^fcSiHH^v^^fc^^ j. Sambrook, E. P. Fritsch 
a T. Maniatis (Ed.), Molecular cloning, a laboratory nanual (3rd edition), Cold 
Spring Harbor Press, Cold Spring Harbor, New York (2001); F. M. Ausubel, R. Bre 
nt, R. E. Kingston, D. D. Moore, J.G. Seidman, J. A. Snith, K. Struhl (Ed.), Cur 
rent Protocols in Molecular Biology, John Wiley & Sons Ltd. & £'(7)81^3: 7° n F 

z-iumzimnim. *6w±-Hi£««ii,fc>), aseuKJjftfcfflv^. t£, tum 

nF3-A£ffl^3>. 
[0025] 

[0026] 

==*SKBfc««&^7"f - F«is»ffl= = 

TNIIIA20C*St^Xf (C) ^f+SllLTflm^T-fF (KM 
#5f9)£;B^T, 14Sg»foyy(Y)J77-y(A)(:, 1 5#gc0.xy^- 
>• (T) £T9~y (A) fc, 1 7mcDXUt-> (T) (A) fc, 1 9# 

iOTA^f-y (R) £75~y (A) (c, 2 0#gfO^'J^y (G) fr&Ty-y (A 
) C. 9#@coUyy (K) 25.y'l 9#BW7/^-y (R) £7/l^-y (R) SXPJ 
y> (K) C, ^mg^L^^Tf-F (ffiWH 0-1 5#R3) (±, i^T-fy£ 

VD-f yy ( I ) £7?-y (A) fc, 1 8#@<M yo>f >-y (I ) iTy-y (A) 

2 i#@coxyy (v) jT5-y (A) ic, 1 9*gw;H^y (r> ^ivt 
s yffit ( e ) t> 9#s<oyyy (k) s^/i^sy* <e) t, ^ti^timmUz^r 

f-F (Unmi 6-2 0#SO t±, j8 1-f ^r^y>tiStHfcr*flffl**LTW^ 
[0027] 

&.±.?>z\bfrt>. mumvr z JMW.mz&^'z , t*>9, 14. 15. ie 

. 17, 18, 19, 2 0, &tf2 lfcBWTSyitiWl-ftfu &*tt7$y|g, *n 

yyxiiT5-y, xu^-yxtir^^y, -fyn-fyy, xy;t-yx«;77-y, 
-fyn-fyy, Sffl47$/«x«:75~y, yyxiiT^-y, ^uvtr*iifc 
A*s 0 i4y7-yvy<v?mittzmmT$>&zbtfiKZtifc. ffioT, ffiWWifcSS 
*is 7 s yss^j &irf f mmizm^i ; 1 1 i 9 , Htaiitcij its js 1 
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a yr-rv y^mmt u mm* v y 7 7 a < e cm ) <r 
mmsmxh^xhivK 

[0028] 

hO»;7X (ECM) ^f4«UM»<?3JffiRt^tffl"tib4flS, TNIUA2fc |S|«K, » 
[0029] 

BHWtftfflMW-Sii:, ^f^'r^l/MS^ffiW (Arg-Gly-Asp : RGD) 

t£(RGD) 8 Xi^on^f-y (mz%m.#7 i7n*?A~y) %Zt-ffilzftM 
&fMMMI,ztflXimmt&Zklz£ 0. i?-»'KM'«ffllSt«5ElrSi)$J;<K«T'^ 

TNIIIffifcPffltfc, ??ffittM««tfflfja^^lf^-r§#ffl?rfl-L. Arg-Gly-As P (R 

GD) IE^&^*^^Hfc-tS^aitl3^ISfc^fflS-frSc:t(wJ:0. SJBttfi 
[0030] 

[0031] 

mzt&i-x-xn&mmm, u ^jwMsspsrWf * - 1 a*?* * . * ^4*^1^ 

7, HL6CK NaIm-6, Ramos, LY5 178Y-ML2 51&X/K 5 6 2%¥ 
[0032] 

zz-c, t&cDmn^iiz^h&T^/mgim^t&^y+Yiixte. pia 
yf-fv y*%mtt&{mz^&h<vx'fommi<z®mzti& k«-cii&< , Miar 
, mmm^ 3~s testis 7 5 /mmm^^^Ti-v, 97 (mi\t, m s ?7\ g 

i^t^f^cac^f-fy (c) Sfttnut^rf-F (W;c.tf, ejus 
i%ti^r^mx*hr>xi>£\<\ 

[0033] 

= ^^mzm^rt V(vsmm.= = 

^smu^^-^em, y-;vt*yfflge>m*?. a—x 
±»ifS3ojflas}s, sstsaM, A^tmiumzzm^A yt*h 
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[0034] 

Z\1X\ fm^f-Zftmt&M, His?;/,. GST^^fco^^rj-K-rs^U^r 
? VsJ-f - F b - *3KBfc05£*t:rf- F£3— F-f § iK y ? ? l^f- F t SrMl^ LfcltS:* 

, ^'(i, S^P§Tl&*U HPLC (high-performance(-speed) liquid chromatography 
[0035] 

^^tm^^^Y*m&h^b<frx%hWkt^9-\i^ ±m<7)£o 

& Hfe&^T-f - F *■ a- F"t £ ijf y j? ? i^sti- F fcttAi"* - 1 f fRHf 6 £ t I . 
[0036] 

[0037] 
[0038] 

%mt7 a ^D^f-Mi, vttxvA \—)Vt:wt\Jty < 7p* 

^f-yH±*y^74H»6T»^J5£kteJ;t)f|«L , rt»J;^L, KLH (Keyhol 
e Limpet Hemocyanin) ^BSA (Bovine Serum Albumin) ^fcSScO? y'n^f-y 
^^y^A^'-hf^ittCj: Of^UTt ±^1, MAP (Multiple Antigenic Pepti 
de) mM^mv <~?n^^y*m\,Xh£\\ 
[0039] 

= = WM&SSrfc^T = = 

f/u^u, «M^vhy.y^^ (ecm) fc*fi-4«affis&^Ji3s, 
mmmmb ixm^z t § . 

[0040] 

-f /kxlfk . j8 1 -f yf/'J yco^tt-fk, 3fctf , y3 l If yf-^'J y^#Lfc, IBJW? F 
<7^*H0*St J: 0 , MWLi^ldtemmZitZ&KZbAWtUK Mi.i£, mat 
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[0041] 

*^£$&^rf-F. xa, fft£3-F^s>^y.5r?v:t?-F\ ^L<ii-e 
tfMgsi^j iztommfi&BM * *t & # y 5 ? i^f- f £MA U: y * y - a t> ±j* «o 

MMt LTfiTfTCftS. Trans IT In Vivo Gene Delivery System (TaKaRacD 

[0042] 
[0043] 

*^BjftjI^^.7'f-F?:«C%ffl$^-S)tiftcOT^X5 Ft, iS^H^^yr 
t«ffi-£*fc. SWfili^r^x* F^av. ^T^r^F£3gS£ttg,;fc#"nTtre 

»*C:t*>fe. JJ&oagffll: LTWfflT**. ft©. B^H^'JTi: LTSi:. IJIHT^ 

y F 'J v-ft £ t tfT'^ S . 

[0044] 

7"f-H6#t»MAP (Multiple Antigenic Peptide) If fcj^g^ijt LTWBTi&4 . 
ft©. *yWK**V7kLTte. Mm. KLH (Keyhole Limpet Heaocyanin) s 
BSA (Bovine Serum Albumin) . OVA (Ovalbumin) , HSA (Human Serum Albumin 

) wtmnzb&v*i. 

[0045] 

ft©. *mmz, nuyrrvymm. mmmmmm. mmm, mm 

f-F (fflliff, TNUIA2. Mfm*9tz**tilT$SWB9l*im'<W} t *:1£) £ 
[0046] 

1-§M*fc*ft^fttB^J^^S'j(cfe^T(i:, *<?D3iffi£Sft£fcfcfc: % Miff. K7>J 
^7°f-F. (RGD) s ^cOArg-Gly-As P (RGD) i^J^^tS^f-F ((ML. 

[0047] 

MZfflW^hV"/?* ( Extracellular Matrix : ECM) h LTfi. 'f >f /'J ^ 
f5fi (RGDEJiJ) ^L. «S»Stt^-ti.«t'&Wf#^SiM^ix?,^^T'(ift 

<. mm, 747v*7i~y, h'Fn^f-^, 7-fyyy^>. 7*yt' 

■^^r^yFH^. xy^fy, 1137-fy, *F>Jy, Sf«fU3>ff-(V 
i. AUB^Ag^ft^yA^^t', #>§ni±, £ft£«*y^g£2j;Udfi&-£;b 
tffcfco, ztihafywftt, mm. Vxiv? a m&Tm&lt:*) . 

KLH^BSA^fcrjyyj-y-FL/iO, MAP (Multiple Antigenic Peptide) 
[0048] 

[0049] 



(10) 



#112008-67616 (P2008-67616A) 



, mm, m. &t, mm, mm, mmm<nmizx?,^, ans-^ 

[HSfeM] 
[0050] 

[0051] 
[0052] 

liii«JfllS^#t*^DMEMitffltS)f LfcWI38VA13« (l-5X10 6 cellsAL) £$U fc 

^xfb-T^!S^r^AG89ffl:* (MH4t«;»ilUrcl-5^g/«L) SSanLTgiStSO 
y*x.<-bLfc. %fi, ?>Yu-!VkLX^T1-YZmviL^xmmz4> 

[0053] 

*C9&, FITCHiSBEv^XIgG (Jackson Immuno Laboratries ; HggT'l^g/nL) £^ 
jDUT^iiT'30^r^^a^-M.Jtf*, *«IS*res(-)»«T8ls»U 7n-^ 
r- U-ftW (FACS CaliburMAFACS Aria : Becton Dickinson ; Cytoron : Ortho Diagnost 
ics) liZk^Wmg. (MFI : ttean fluorescence intensity) £8lJgU »&t;fc{t&/3 

i-o-f-^u^swt (TKiiiA2istt) mmifz. 

[0054] 

*«8NR** 1 RV® 1 
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mi] 





E$|J(BB*|JM) 




p 1 1 ✓TV v-' 


TNIIIA2 


RSTDLPGLKAATHYT 1 T 1 RGVG 




+ + 


Y14A 


RSTDLPGLKAATHAT 1 T 1 RGVC 




+ + 


T15A 


RSTDLPGLKAATHYA 1 T 1 RGVC 




+ + + 


11 6A 


RSTDLPGLKAATHYTAT 1 RGVC 


(!B?iJ#^16) 


— ' 


T17A 


RSTDLPGLKAATHYT 1 A I RGVC 


<IB«^12) 


+ 


I18A 


RSTDLPGLKAATHYT 1 TARGVC 


mm^7) 




R19A 


RSTDLPGLKAATHYT 1 T 1 AGVC 




+ + 


G20A 


RSTDLPGLKAATHYT 1 T 1 RAVC 




+ + + 


V21A 


RSTDLPGLKAATHYT 1 T 1 RGAC 


(E5UM18) 




R19E 


RSTDLPGLKAATHYT I T 1 EGVC 






K9E 


RSTDLPGLEAATHYT 1 T 1 RGVC (BB*tl##20) 




K9R19K 


RSTDLPGLRAATHYT 1 T I KGVC (pEJlJMlS) 


+ + 



[0055] 

lmnn^uisy (y) ?T5-y (a) fc«nLfcS*"WK (*ua> » 

1 5#g«^V*^y (T) £T7->- (A) fcfifllUSgJI'Vrf-F (T15A) . 1 7# 

B^xp-it-y (T) £7y-y (A) (cfflftl-fcS^Tf-K (T17A) „ l 9#@<or 
^df-y (R) (A) l/Zm&lt^m^Ti-F (R19A) , 2 0#@«?"'J i^y 

(g) *^75~> (a) t^UfcSS^rf-K (G20A) . 9#i«y^y (k> atf 
i 9#@<dt7H--;/ (R) £r;Mr~y (R) avy^y (k) 

ML TNIIIA2tiKT/3 1 -f >f /'J y«tWl»^ tf^ofc. 
[0056] 

C«t^f-^y^#jDL,^TNIIIA2cDTSyeiE?iJtfc^t, 16«=I?>f 

yxijisy < i ) (A) £BjSil,fcS:i**w*F 016A) . i8#B«MVn 

-f yy ( I ) ^r^-y (A) tgJiDt^S^rf-H ( U8A) , 2i#B«9A'yy (v 
) £75-y (A) feJBdLftj^Tf-H (V21A) s 19#a«D7VHf-:/ (R) Sr^ 

;W5yi(E) tBtLjtggp^T^-H (R19E) s 9#bcd>j^> (K) fc^/i^sy 
m (e ) immitz^m^y^F (K9E) a. ^ i>fyx^uy^sffi-fK-t^u^t^ 
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[0057] 

TN[iiA209#@«orsyiso7;^-y (r) ^.co^m. i9*gcoTS7 

KcD>Ji;><K) J\<7Mm. mfiZ. 14, 15. 17, 1 9, &tX2 0#BcD7$yi£ 
«77~y (A) A.c^||j2;, INII^iOffitt^^^V^ii^^o^. 
[0058] 

^ftLfcjSl-fyT^yy^irttSrSfe&fcftfc;, ^«ft7-f7'n*7f-y ( 
#M#:fn) rMfU^ ^a*7-f^p*^f-v{± s fchfeftiMHfcM 7*0*??- y 
«IM&lfllMyb'-bF*3H*l.^rt^x^7 0-e^, WVTUte 

[0059] 

^ffltSfflLfcbMEttBijy^JBffllfiRains (1X1Q5|B8S/200 j (/1/>>x;W SrSxJnL 
, $ ftRSflfClOOjug/iilK&S J; a fct h4*jfnlffi7 -< 7'ni.?f> ( FN ) 
ifctt*»*FNft, mmS.X-25, 50, XmWttl£&l>J;3fcTNIIIA2£M££M 
, M^*^^y^'^^S^Tft*?300/<g/inUC^|,J;ol3SA^»LTliiEL. 37'C 

* td&§>MftF N UT*8#Ui t Lfc. 
[0060] 

Cell Counting Kit (W3BKS03*ttll> *WvC£^JM&S»i6Lfc. £ 

[0061] 

±»fcH«C, «R»Ktr25, 50 , 75, «t<«100At»'iH£*-&J:3{C^Jt«c 

mmm s a - s ztm 1 , f n *asau l & v vctni i i A2&» lt i§* 

^^Wm&lOO^tLTiBISiff^SaiU/l. 4*5. ayhu~)ltlT, ftft 
50, 75, X{il00jug/iiilt44J:aC^**FNi#'>iA't^*i^aiSllU 
TSfiiilKT S A — 8 Lfc i><9£3Sffl U ^ftfrF NatATO I IA2£» t 

^Ttmim^&mmi^mxb ixmmmmwmitz . ^mm2 

[0062] 

S2 A&T/02 B t^t ± 3 fc s TNI1IA2& 7 4 7*o*?f-y t^fcJ?»flB*« 

fra s *tz i> mmwmmx' % & tni i i &t m-rz i 1 t= x u a* j < wsje^ 

[0063] 

, 7 -f 7'n^^f-yt?)^ y-r^U yiS^SPfiT'fe&RGDU^J^W-f S^Tf- F£ 
N TNlllA2fc-HtJ#a««Satcf1=ffl$-ti:-&<Ii:tj; 0W8t*Wm?*lif>l£o1f> 

[0064] 

t1\ RGD*WK (GRGDSP:I2J)]#f2 1#Sg) *8MWBfcB£-LfcMAP ( 
(RGD) 8 ) Fm o c-g-ESt^tT^T^b'^y-b^if-t «t DKPt^ t 
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fc, Wri-fayhn-JUt L/C RGE'sT^F (GRGESP: E##-5|2 2#{g) £8 
LfcM A P ( (RGD) 8 ) £pf»l|llSL£, 

[0065] 

±>zE«*Jl»tti-fifc!iSL-^iLtt'f|£tt (TOR) fi]ft#ifflJIM*u 9 3 7 ( 
1X10*-5*HJS/200ju1/*>x^) £SJoU SfelC. (RGD) 8 (SM*»re50;Lig/ml 
) , (RGE} 8 (ft*im£T'50/<g/[nl) , TNIIIA2 {ftftaiarC25XB50jug/iil ) „ X(i 
, TNIIIA2 <itm&RT25//g/ml) &tf(RGD) 6 <ftft«BTC5Wil ) ft<(i(RG 
E) B (M^liS-rSO^g/ml) **anl,T3TC. 5% CO z -f y* 9 \Z.X2RW&k\,ti 
. ifc, aybD-;l/fc UT. (RGD) 8s (RGE) 9 , &OTNIlIA2£M&nL&^ri§ 

[0066] 

Cell Counting Kit£ffl^£#iM£as£U 3V bD-/l^£ff« 

[0067] 

H3fcScWfc, TNIIIA2«tT^??jitt]l««fc*rtti|fflia5E&fS^t^. TNIII 
A2i(RGD) 8 tiftfflfSifcfciO. «$*J;<«»H&ST^§^m^ 
(OSt-afc. M)£fc*»&. ^^x^U>|g^gPfiT"fe^RGDfi 1 I?[J^-tl,^r-f KSrTN 

niA2fc-ltta^iittltsw^ffl$^i,^tti D<fc D2fr«<*«E£f^lT^S 
[0068] 

J2Lt<9£fcA>£, #»ttM^Wi:, tniiia24MA(cJ: 0, fcSnHu TNiiiA2t, -f y 

3S*BH» 2ft & £ t OTJ Weft ^ ft . 
MoflPt&IPJ!] 
[0069] 

chi] *% H Jo-^ttwtfevit, &a^rf-rw i'fyr^' | ;>-2r?s&{t-t§^t" 

[H3] #fMc9-^fflfcfcVvt\ TNIIIA2. (RGE) 8 „ (RGD) 8 , Xfct TNIIIA2&V (RGE) 
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